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STORAGE CONTROL METHOD FOR A 
MEMORY PROVIDED IN A REMOVABLE 
CARTRIDGE IN AN IMAGE FORMING 

APPARATUS 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is a divisional application of application 
Ser. No. l0/446,l00, ?led May 28, 2003, pending. 

FIELD OF THE INVENTION 

The present invention relates to an image forming appa 
ratus to Which a cartridge for an image formation process is 
removably attached, the cartridge, a memory mounted on the 
cartridge, a memory control method, a program and a 
storage medium. 

BACKGROUND OF THE INVENTION 

Conventionally, in a copier, a laser-beam printer or the 
like using an electrophotographic technology, an image 
forming apparatus Where various image forming elements 
are provided as a unit and removably attached to the 
apparatus main body has been provided. When the life of the 
unit has expired, it is exchanged With a neW one. The image 
forming apparatus is managed in this manner. 
As shoWn in FIG. 10, the unit used for image formation 

is a cartridge including an electrostatic drum as an image 
holder, a charging roller as a charging member to uniformly 
charge the surface of the electrostatic drum, and a develop 
ing device including a developing roller and a developing 
material container as a developing member for supplying 
toner as developing material to the electrostatic drum. The 
cartridge is removably attached to the apparatus main body. 

In recent years, a cartridge With a nonvolatile memory 
(e.g., an EEPROM (hereinbeloW, “memory”)) has been 
utiliZed as the above cartridge. The cartridge With a memory 
holds information on the life of the cartridge, such as the 
drum revolution accumulated time and the remaining 
amount of toner. A printer controller judges the life of the 
toner cartridge based on the information obtained by com 
munication of this information, and determines Whether to 
cancel a print signal from a controller or the like. 

Data can be Written/read to/from the memory of the 
cartridge. That is, data Writing/reading to/from the memory 
can be performed based on an instruction from the printer 
controller. Further, regarding data Which has been Written 
into the memory and Which Will not be reWritten, the data 
can be set to a reWriting-disabled status (locked). Once the 
data is locked, thereafter, Writing cannot be made and only 
reading is possible from the corresponding area. Data lock 
ing is performed in 1 byte units, 2 byte units, 4 byte units, 
40 byte units or the like. Thus a data siZe lockable at once 
differs in accordance With the memory. 

Further, the lockable data siZe is not necessarily ?xed 
regarding all the data areas in a memory. In some memories, 
locking can be performed in 1 byte units in one part or area 
of the memory, and locking can be performed in 4 byte units 
in another part. In this manner, the lockable data siZe differs 
in this memory. 
Among various data structures that may be used for 

storage into the memory, a double-buffer structure is knoWn 
as a data structure for improvement of data reliability. The 
entire data is divided for storage in a main buffer and a 
backup buffer, and data indicating the same meaning is 
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2 
stored in both buffers, and upon coincidence of the data 
betWeen the both buffers, corresponding data is utiliZed as 
reliable data. 

Further, as a method for increasing reliability, a check 
sum may be provided in respective bulfers of the double 
bulfer structure. In this method, every time data is updated, 
the check sum is updated and stored. Further, the check sum 
is checked upon use of memory data during the start-up of 
the apparatus main body, or the like, and if an abnormality 
is detected in the check sum, all the data in the buffer Where 
the abnormality has been detected in the check sum is 
recovered by using data in the buffer Where no abnormality 
has been detected in the check sum, thereby permitting the 
use of the memory thereafter. 

In the above conventional art, the data in the memory can 
be locked When it is determined that reWriting is not to be 
performed. But, even if the data indicates only one of 2 
bit-representable statuses, data lock is performed on a pre 
determined unit of area such as 1 byte (8 bits) according to 
the internal structure of the memory. That is, since the data 
siZe must be expanded to a lockable minimum unit, the 
ef?ciency of use of the data areas of the memory is loWered, 
and Wasted data areas occur. 

Further, in the case Where the check sum is provided in the 
respective buffers of the double-buffer structure, the order of 
data storage is as follows. 

(1) data update in main buffer 
(2) check sum update in main buffer 
(3) data lock in main buffer 
(4) data update in backup buffer 
(5) check sum update in backup buffer 
In the stage (2), if an error occurs, the data in the main 

buffer is recovered by using the data in the backup buffer. 
When data reWrite instruction is issued again, data in the 
corresponding area is reWritten. In a case Where interval 
betWeen issuance of the data reWrite instruction is very long, 
although data change timing has come once, data reWriting 
is not performed until the next data change timing comes. 

SUMMARY OF THE INVENTION 

The present invention has been proposed to solve the 
above-described conventional problems, and has its object 
to provide an image forming apparatus Which improves the 
ef?ciency of use of memory data areas, a cartridge, a 
memory mounted on the cartridge, a memory control 
method, a program and a storage medium. 

Further, another object of the present invention is, When 
an abnormality occurs in memory data, to restore the 
memory status to a status close to the latest status. 

According to one aspect of the present invention, the 
foregoing objects are attained by providing an image form 
ing apparatus for forming an image by using a cartridge 
having part of the elements for image formation, compris 
ing: a memory having a ?rst storage area for storing infor 
mation related to image formation as predetermined unit 
data, and a second storage area for storing the information 
as bit-unit data; and control means for controlling Writing/ 
reading of the information related to image formation 
to/from the memory, Wherein the control means stores 
information corresponding to the predetermined unit data, as 
the bit-unit data, into the second storage area. 

According to another aspect of the present invention, 
provided is a memory control method for a memory, pro 
vided in a cartridge removably attached to an image forming 
apparatus main body, having a ?rst storage area for storing 
predetermined unit data and a second storage area for storing 
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bit-unit data, the method comprising; a ?rst determination 
step of determining whether or not the ?rst storage area is in 
a writing-disabled status; a second determination step of, if 
the ?rst storage area is not in the writing-disabled status, 
determining whether or not data stored in the ?rst storage 
area has a default value; and a control step of, if the data 
stored in the ?rst storage area is not the default value, 
changing the ?rst storage area to the writing-disabled status. 

According to another aspect of the present invention, 
provided is a cartridge having part of the elements for image 
formation, which is removably attached to an image forming 
apparatus main body, comprising: a memory having: a ?rst 
storage area for storing information related to image forma 
tion as predetermined unit data; and a second storage area 
for storing information corresponding to the predetermined 
unit data as bit-unit data. 

Other features and advantages of the present invention 
will be apparent from the following description taken in 
conjunction with the accompanying drawings, in which like 
reference characters designate the same name or similar 
parts throughout the ?gures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of the speci?cation, illustrate embodi 
ments of the invention and, together with the description, 
serve to explain the principles of the invention. 

FIG. 1 is a schematic cross-sectional view showing the 
structure of a general laser printer using electrophotographic 
technology; 

FIG. 2 is a block diagram showing the construction of a 
controller of the laser printer in FIG. 1; 

FIGS. 3A to 3C are explanatory views schematically 
showing the allocation of data areas; 

FIGS. 4A and 4B are explanatory views showing data 
recovery in the present invention; 

FIG. 5 is a ?owchart showing data recovery processing 
according to the present invention; 

FIGS. 6A and 6B are explanatory views showing pro 
cessing according to a ?rst embodiment; 

FIGS. 7A and 7B are explanatory views showing pro 
cessing according to a second embodiment of the present 
invention; 

FIG. 8 is a ?owchart showing the data recovery process 
ing according to the ?rst embodiment; 

FIG. 9 is an explanatory view showing an example of data 
correction and data locking in a main buffer and a backup 
buffer; and 

FIG. 10 is a schematic cross-sectional view showing the 
structure of the laser printer using the electrophotographic 
technology. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will now 
be described in detail with reference to the drawings (FIGS. 
1 and 2). 

FIG. 1 is a schematic cross-sectional view showing the 
structure of a laser printer using the electrophotographic 
technology to which the present invention is applicable. In 
FIG. 1, reference numeral 101 denotes an electrostatic drum 
as a latent image holder. A charging roller 102, which 
uniformly charges the surface of the electrostatic drum 101, 
is positioned above the drum in contact with the surface of 
the drum. A light beam 103 is emitted by light emitting 
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4 
means to a position of the charged surface of the electrostatic 
drum 101 on the downstream side in the rotational direction 
of the drum from a position in contact with the charging 
roller 102. The light emitting means is constituted by a 
semiconductor laser 104, which emits the light beam 103, a 
scanner 105, which scans the light beam 103 on the above 
described surface and an optical lens 106 which controls the 
light beam 103 so as to form a light spot on the above 
described surface. The light beam 103 is emitted based on 
image data, thereby forming a latent image on the above 
described surface. The latent image is developed as a toner 
image by a developing device 107 in contact with the 
electrostatic drum 101 on the further downstream side in the 
rotational direction of the electrostatic drum 101 from the 
light-emitted position of the light beam 103. 
The toner image is transferred onto paper P as a transfer 

material by a transfer roller 108 provided to be opposite to 
the electrostatic drum 101 below the drum. The paper P is set 
in a paper cassette 109 in front (on the right side in FIG. 1) 
of the electrostatic drum 101. However, the paper P can be 
manually fed to the printer. A paper-feed roller 110 is 
provided at an end of the paper cassette 109, and the 
paper-feed roller 110 sends the paper P in the paper cassette 
109 to a conveyance path. Resist rollers 111 for correction 
of skewing of the paper P and synchronization between 
image formation on the electrostatic drum 110 and paper 
conveyance are provided in the middle of the conveyance 
path between the above-described paper-feed roller 110 and 
the transfer roller 108. The resist rollers 111 send the paper 
P to the above-described transfer position at a predetermined 
timing. Note that a resist-paper detection sensor 112 is 
provided between the resist rollers 111 and the paper-feed 
roller 110 such that the sensor detects the presence/absence 
of the paper P. 
The paper P on which the un?xed toner image has been 

transferred is further conveyed to a ?xing device in the rear 
(on the left side in FIG. 1) of the electrostatic drum 101. The 
?xing device is constituted with a ?xing roller 113 including 
a ?xing heater (not shown) and a pressing roller 114 in 
press-contact with the ?xing roller 113. The paper P holding 
the transferred toner image is pressed and heated in a 
press-contact position between the ?xing roller 113 and the 
pressing roller 114, thereby ?xing the toner image onto the 
paper P. A discharged-paper detection sensor 115 which 
checks that the paper P is discharged from the press-contact 
position is provided in the rear of the press-contact position. 
Further, paper discharge rollers 116 are provided in the rear 
of the discharged-paper detection sensor 115. The paper P 
where the toner image has been ?xed is discharged to a paper 
discharge tray 117 by the paper discharge rollers 116. 

Next, the controller of the electrophotographic printer 
having the above mechanisms will be described with refer 
ence to FIG. 2. In FIG. 2, numeral 201 denotes a host 
computer provided outside the electrophotographic printer. 
The host computer sends image code data, generated by a 
user’s operation or the like as parallel or serial data, through 
a communication line 202 to a controller 203. The controller 
203 develops the image code data sent from the host 
computer 201 and thus converts the data to image informa 
tion to be sent to the printer. Further, the controller 203 sends 
a command 217 to a printer controller 204, reads data inside 
the printer controller as a status 218, and makes a print start 
request and a preparatory paper-feed request to the printer 
controller. Further, the controller 203 controls a synchroniz 
ing signal for synchronization between image output timing 
and paper conveyance in the printer. The controller 203 
exists in the printer or in the host computer. Further, the 



US 7,050,727 B2 
5 

printer controller 204 is connected to an operation panel 205 
for the user’s various mode settings (eg image-area margin 
setting) of the printer. 
The controller 203 connected to the host computer 201 

performs data transmission/reception With the printer con 
troller 204 as described above. The printer controller 204 is 
connected to a conveyance system driver 206, a high 
pressure system driver 207, an optical system driver 208, a 
?xing heater controller 209 and a sensor input unit 210 for 
drive/stop timing control of the respective mechanisms in 
FIG. 1 and for reading information inputted from the respec 
tive sensors. 

First, the conveyance system driver 206 performs drive/ 
stop of various motors 211 and various rollers 212, and the 
high-pressure system driver 207 performs drive/stop of 
charging unit 213, the developing unit 214 and the transfer 
unit 215 based on instructions from the printer controller 
204. Further, the optical system driver 208 performs drive/ 
stop of the laser 104 and the scanner 105 based on instruc 
tions from the printer controller 204. Further, the ?xing 
heater controller 209 performs drive/ stop of the ?xing heater 
216 based on an instruction from the printer controller 204. 
The sensor input unit 210 reads information from the resist 
paper detection sensor 112 and the discharged-paper detec 
tion sensor 115 and provides the information to the printer 
controller 204. 

Next, the operation of the apparatus of the present inven 
tion Will be described. First, the printer is in a Waiting status 
for a print-signal from the controller 203. If a print signal has 
not been received, the presence/absence of a preparatory 
paper-feed request from the controller 203 is checked. If a 
preparatory paper-feed request has been received, the motor 
211 is driven, and then a paper-feed operation is started. 
Thereafter, it is checked Whether or not the paper P arrives 
at the resist paper detection sensor 112. If the end of the 
paper is detected by the sensor 112, after a predetermined 
period of Waiting, the paper-feed operation is stopped. At 
this time, the motor 211 is stopped and the printer returns to 
the print signal Waiting status. When a print signal is 
received, the motor 211 is driven again, and at this time, the 
scanner 105 and the respective high-pressure units are 
started. When rotation of a scanner motor (not shoWn) has 
performed a predetermined number of revolutions, as the 
paper P has been already preparatorily fed, the resist paper 
detection sensor 112 checks the presence/absence of the 
paper P. At this time, if the paper P does not exist at the 
sensor 112, abnormality processing (jam processing or the 
like) is performed. Further, if the paper P exists at the sensor 
112, a vertical synchronizing signal is outputted to the 
controller 203. Thereafter, When the vertical synchronizing 
signal is received, image Writing to the electrostatic drum 
101 is permitted, and the resist rollers 111 are driven. Then, 
after a predetermined period of Waiting from detection of an 
end of the paper by the discharged-paper detection sensor 
115, the high-pressure units and the scanner motor are 
stopped, then the roller driving system motors are stopped, 
and printing processing is stopped. 
As shoWn in FIG. 1, the electrostatic drum 101 as an 

image holder, the charging roller 102 as a charging member 
to uniformly charge the surface of the electrostatic drum 101 
and the developing device 107 as developing means for 
supplying toner as developing material to the electrostatic 
drum 101 are provided in, one unit, forming a removable 
cartridge 200. 

Note that as units used for image formation, not only may 
the above arrangement be employed, but also a unit com 
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6 
prising the developing means 107 and the electrostatic drum 
101, or a unit comprising only the developing means may be 
employed. 
The cartridge 200 is provided With an EEPROM 219 as 

nonvolatile storage means. The EEPROM 219 holds infor 
mation on the life of the cartridge 200, such as the drum 
revolution accumulation time and the remaining amount of 
toner. The printer controller 204 of the apparatus main body 
determines the life of the cartridge 200 based on the infor 
mation obtained by communication, and determines cancel 
lation of the print signal from the controller 203 or the like. 

Note that the unit cartridge 200 is removably attached to 
the image forming apparatus main body. When the cartridge 
200 is attached to the image forming apparatus main body, 
data communication is possible betWeen the EEPROM 219 
and the printer controller 204 as shoWn in FIG. 2. Although 
not shoWn here, as a data communication method, commu 
nication by connector connection, radio communication or 
any other communication method can be used as long as it 
enables data transmission/reception With the nonvolatile 
memory such as an EEPROM. 

Next, a method for ef?ciently using data areas of the 
nonvolatile memory, storing data related to image formation, 
such as data on the history of use and process conditions, in 
a process cartridge removably attached to the image forming 
apparatus main body using an electrophotographic process 
according to the present invention, Will be described With 
reference to the draWings (FIGS. 3A to 3C, 4A, 4B and 5). 
The memory has a main buffer and a backup buffer. In data 
to be stored in the main buffer, bit information (data) is 
expanded to a lockable data siZe, While in data to be stored 
in the backup bu?‘er, data locking is not performed but 
compressed in bit units and stored With originally-bit-unit 
other information into the backup buffer. 

FIGS. 3A and 3B are explanatory vieWs schematically 
shoWing the allocation of data areas in the EEPROM 219 in 
FIG. 2. First, a description Will be provided about a case 
Where l-byte check sum information is held in the main 
buffer and the backup buffer. FIG. 3A shoWs data allocation 
in the conventional art. As shoWn in FIG. 3A, in a case 
Where the minimum lockable data unit is 1 byte, 8 types of 
bit information are respectively expanded to 1 byte and 
allocated to respective data areas. In this example, an 8-byte 
data area and a l-byte check sum data area are present in the 
main buffer. Similarly, in the backup buffer, an 8-byte data 
area and a l-byte check sum data area are present. That is to 
store 8 bit data, a memory capable of storing 18 bytes is 
used. 
On the other hand, FIG. 3B shoWs data allocation accord 

ing to the present invention. As shoWn in FIG. 3B, the main 
bulfer comprises an 8-byte data area and a l-byte check sum 
data area as in the case of allocation in FIG. 3A. HoWever, 
in the backup buffer, bit information (data) are handled in bit 
units, compressed With other bit information and stored in a 
l-byte area. In this arrangement, the data siZe including the 
check sum in the backup buffer is 2 bytes. 
The data siZe of the memory data area used in FIG. 3A is 

18 bytes, Whereas that used in FIG. 3B is 11 bytes. In 
comparison With FIG. 3A, about a 39% improvement is 
attained in the ef?ciency of use of the memory area is in FIG. 
3B. 

Note that FIG. 3C shoWs data stored in the EEPROM 219. 
The EEPROM 219 holds plural information, such as infor 
mation indicating a status in Which the remaining toner 
amount representing the history of use of the process car 
tridge is little or a status Where the remaining toner amount 
is Zero, or information on the toner use amount (the remain 



US 7,050,727 B2 
7 

ing toner amount in the developing device indicated by “g” 
or “%”), and information on the drum use amount (drum 
rotation time, the number of print sheets) other than the 
status information. The information indicating the statuses 
“toner amount: little”, “toner amount: Zero” (set/reset status) 
or the like is backed up in bit units, and the information on 
the toner use amount, the information on the drum use 
amount and the like other than the status information are 
backed up in byte units as in the case of information in the 
main bulfer. That is, as shoWn in FIG. 3C, the backup buffer 
in the EEPROM 219 of the process cartridge has a bit-unit 
backup storage area and a byte-unit backup storage area. 

Next, a method for recovery of memory status upon the 
occurrence of a data abnormality to a status close to the 
latest status Will be described. 

In a case Where bit information is expanded to a data 
lockable minimum siZe, e.g., 1 byte, the expanded data has 
only 2 values, i.e., an arbitrary value indicating a set status 
of the bit information (data-Written status) and an arbitrary 
value indicating a reset status of the bit information (data). 
If the expanded data has other value than the 2 values, it can 
be considered that an abnormality has occurred. Further, in 
an area to be locked after reWriting, data change means 
changing from a default value to a predetermined value (if 
the default value indicates the set status, the predetermined 
value indicates the reset status, While if the default value 
indicates the reset status, the predetermined value indicates 
the set status). In this case, the value after the data change 
has a signi?cant meaning. That is, upon the occurrence of an 
abnormality, the data in the corresponding area becomes the 
predetermined value With probability 1/256 in the case of 
data expanded to 1 byte, and 1/65536 in the case of data 
expanded to 2 bytes. This means that even in a case Where 
a check sum indicates an abnormality, if the expanded data 
indicates the predetermined value, the value of the buffer 
shoWing the abnormality can be used Without a problem. 

That is, in a case Where a mechanism is knoWn that causes 
data in an abnormality-occurred area to become “00h” or 
“FFh”, the reliability can be further improved by avoiding 
“00h” or “FFh” (When expanded to 1 byte) as the predeter 
mined value indicating a changed value from the bit infor 
mation (data). 

Accordingly, in a case Where data is expanded to, e.g., 1 
byte, even if a check sum abnormality has been determined 
regarding data in the main buffer, as long as the data of the 
main buffer has the predetermined value, the data value is 
used Without recovery using a value in the backup bulfer. 

FIGS. 4A and 4B are explanatory vieWs shoWing data 
recovery in the present invention. For the sake of simpli? 
cation of explanation, each piece of data is changed from the 
reset status to the set status. 

FIG. 4A shoWs statuses of the respective buffers and 
check sum data upon the occurrence of an abnormality. In 
this example, among the data areas 1 to 8 of the main buffer, 
the data areas 1 and 2 have a value indicating the reset status 
(hereinafter “reset status”), the data areas 3 and 4 have a 
value indicating the set status (hereinafter “set status”), the 
data areas 5 and 6 have an abnormal value (hereinafter 
“abnormal value”) not indicating the “set status” nor the 
“reset status”, and the data areas 7 and 8 have a value 
indicating the “set status” and these areas are further in a 
status Where the data are locked (hereinbeloW “locked 
status”). 
Note that in the main buffer, When the check sum (total 

sum) of the data areas 1 to 8 is calculated, a value stored in 
the check sum storage area and a calculated value do not 
correspond With each other. Further, in the backup buffer, 
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8 
information corresponding to the data areas 1 to 8 are 
alternately reset and set. When the check sum in the backup 
buffer is calculated, a stored value corresponds to a calcu 
lated value. 

FIG. 5 is a ?owchart shoWing data recovery processing 
according to the present invention. The control steps of the 
?owchart are executed by a program stored in a ROM (not 
shoWn) or the like in the printer controller 204 in FIG. 2. 

First, at step S501, an index n indicating a data area of the 
main buffer and a bit area of the backup buffer is initialiZed 
to “1”. Next, at step S502, it is determined Whether or not the 
data area (n) of the main buffer is in the locked status. If it 
is not in the locked status, the process proceeds to step S503, 
at Which it is determined Whether or not the data area (n) of 
the main buffer is in the set status. If it is not in the set status, 
the process proceeds to step S504, at Which it is determined 
Whether or not the bit area (n) of the backup buffer is in the 
set status. If it is not in the set status, the process proceeds 
to step S505, at Which the data area (n) of the main buffer is 
reWritten to the reset status. Next, at step S506, the check 
sum in the main buffer is calculated, and the data in the 
check sum storage area is reWritten. 

In this manner, at steps S502 to S505, the data area (n) of 
the main buffer is in the reset status or shoWs the abnormal 
value and the bit area (n) of the backup bulfer corresponds 
to the reset status. In the example of FIG. 4A, the reset status 
of the data area 1 and the abnormal value in the data area 5 
are reWritten to the reset status as shoWn in FIG. 4B. 

Further, at step S504, if the bit area (n) of the backup 
buffer is in the set status, the process proceeds to step S507, 
at Which the data area (n) in the main buffer is reWritten to 
the set status. Next, at step S508, the check sum in the main 
buffer is calculated, and the data in the check sum storage 
area is reWritten. Then at step S509, the data area (n) of the 
main buffer is changed to the locked status. 

In this manner, in the case of steps S504—>S507, the data 
area (n) of the main buffer is in the reset status or shoWs the 
abnormal value, and the bit information in the bit area (n) of 
the backup bulfer corresponds to the set status. In the 
example of FIG. 4A, the reset status of the data area 2 and 
the abnormal value in the data area 6 are reWritten to the set 
status, and further, these areas are respectively reWritten to 
the locked status as shoWn in FIG. 4B. 

Further, at step S503, if the data area (n) of the main buffer 
is in the set status, the process proceeds to step S510, at 
Which the data area (n) of the main buffer is changed to the 
locked status. Next, at step S511, the check sum in the main 
buffer is calculated, and the data in the check sum storage 
area is reWritten. Then at step S512, the bit area (n) of the 
backup buffer is reWritten to the set status. Next, at step 
S513, the check sum in the backup buffer is calculated, and 
data in the check sum storage area is reWritten. 

In this manner, in the case of steps S503—>S510, the data 
area (n) of the main buffer corresponds to the set status. In 
the example of FIG. 4A, the set status of the data area 3 and 
the data area 4 are respectively reWritten to the locked status 
as shoWn in FIG. 4B. Then bit information in the bit area 3 
of the backup buffer is reWritten to the set status. 

Further, at step S502, if the data area (n) of the main buffer 
is in the locked status, the process proceeds to step S516, at 
Which it is determined Whether or not the data area (n) of the 
main buffer is in the set status. If the data area (n) of the main 
buffer is not in the set status, it is determined that the 
memory cannot be recovered. That is, in the present embodi 
ment, the data in the main buffer is changed to the locked 
status only at steps S509 and S510 since the data in the main 
buffer is in the set status. Further, if the data area (n) of the 
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main buffer is in the set status, the process proceeds to step 
S511, to perform the above-described processing. 

In this manner, in the case of steps S502—>S516, the data 
area (n) of the main bulfer corresponds to the locked status. 
In the example of FIG. 4A, the data area 7 and the data area 
8 are in the locked status. As shoWn in FIG. 4B, bit 
information in the bit area 7 of the backup buffer is reWritten 
to the set status. 

Next, When the above-described processing has been 
completed, the index n is updated at step S514, and at step 
S515, it is determined Whether or not all the recovery 
operation has been completed. If the recovery has been 
completed, the process ends, While if the recovery operation 
has not been completed, the process returns to step S502, to 
repeat the above-described processing. 

In a case Where the check sum in the main buffer does not 
correspond With a calculated value but the check sum in the 
backup bulfer corresponds With a calculated value, data 
recovery is performed in accordance With the folloWing 
rules. 

(1) Recovery is performed basically using a value in the 
backup bulfer. When a value in the main buffer is 
changed to the set status, data locking is also per 
formed. Note that this processing is performed except 
in the folloWing cases: 

(2) If the value in the main bulfer indicates the set status, 
the data in the backup buffer is changed to the set status. 
The value in the main buffer is locked. 

(3) If the value in the main bulfer indicates the locked 
status, the data in the backup buffer is changed to the 
set status. 

[First Embodiment] 
Next, a ?rst embodiment of the present invention Will be 

described in detail With reference to the draWings (FIGS. 
6Ai6B, 8 and 9). 

FIGS. 6A and 6B are explanatory vieWs shoWing pro 
cessing according to the ?rst embodiment. In the ?rst 
embodiment, a data area of the memory provided inside the 
process cartridge is a 256 byte area indicated With addresses 
00h to FFh. Data reWriting can be disabled in l-byte units. 
Further, as bit information (data) stored in the memory, 
“toner amount: little” indicating that the remaining devel 
oping material in the process cartridge has been reduced, and 
“toner amount: Zero” indicating that the developing material 
has been exhausted are used. 
As shoWn in FIG. 6A, in one buffer of the double bulfer 

structure as the main buffer, to disable data reWriting by bit 
information (data), “toner amount: little” is allocated to the 
area at the address 00h and “toner: Zero” is allocated to the 
area at the address 01h for storage in 1 byte units in 
correspondence With the reWrite-disable minimum data size, 
1 byte. Further, byte information indicating the reset status 
of arbitrarily-set bit information (data) is “48h”, and byte 
information indicating the set status is “CAh”. 

In the other buffer of the double bulfer structure as the 
backup buffer, 2 bit information (data) “toner amount: little” 
and “toner amount: Zero” are compressed and allocated to 
one area at the address 10h. The most signi?cant bit of the 
area at the address 10h indicates “toner amount: little”, and 
the next most signi?cant bit indicates “toner amount: Zero”. 
Further, a value “1” of the bit information (data) indicates 
the set status, and “0”, the reset status. 

In a neW process cartridge, as the information “toner 
amount: little” and “toner amount: Zero” are in the reset 
status, data in the memory at the address 00h is “48h” 
indicating the reset status, data at the address 0hl is “48h” 
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10 
indicating the reset status, the most signi?cant bit at the 
address 10h as compressed information is “0”, and the next 
most signi?cant bit is “0”. 
As the process cartridge is used, the amount of the 

developing material is reduced, and if it is determined that 
the cartridge has changed its status to “toner amount: little” 
When the amount of the developing material is equal to or 
less than a predetermined amount, the data in the memory at 
the address 00h becomes “CAh” indicating the set status, the 
data at the address 01h, is “48h” the reset status, the most 
signi?cant bit at the address 10h as the compressed infor 
mation is “l”, and the next most signi?cant bit at the address 
10h is “0”. The data at the address 00h is locked, thus 
disabling reWriting. 
As the process cartridge is further used, the developing 

material is continuously reduced, and if it is determined that 
the cartridge has changed its status to “toner amount: Zero” 
When the amount of developing material is equal to or less 
than another predetermined amount, the data in the memory 
at the address 00h is still “CAh” indicating the set status, the 
data at the address 01h becomes “CAh” indicating the set 
status, the most signi?cant bit at the address 10h as the 
compressed information is still “1”, and the next most 
signi?cant bit becomes “1”. The data at the address 01h is 
locked, thus disabling reWriting. 

[Check Sum] 
The respective bulfers of the double bulfer structure hold 

check sum data as error check means. The check sum data 

of the main buffer is stored in the area at the address OFh, and 
the check sum data of the backup buffer is stored in the area 
at the address llh. When the data representing the states 
“toner amount: little” or “toner amount: Zero” stored in the 
main buffer is changed, the check sum data of the main 
buffer is reWritten to a value calculated by check sum 
calculation means after reWriting of the data in the main 
bulfer. When the bit information (data) “toner amount: little” 
and “toner amount: Zero” stored in the area at the address 
10h allocated to the backup bulfer are reWritten, the check 
sum in the backup buffer is reWritten to a value calculated by 
the check sum calculation means. 

If it is detected that poWer has been turned on or the 
process cartridge has been exchanged With a neW one, the 
image forming apparatus reads all the values in the data area 
in the memory, and determines Whether or not the check sum 
data stored in the check sum data areas of the respective 
bulfers correspond With check sum values (obtained by 
adding up read values) calculated by the check sum calcu 
lation means in the printer controller 204. If one of the check 
sums does not correspond With the calculated check sum in 
one of the buffers, the other check sum data is compared 
With the calculated value. As a result, if the other check sum 
does not correspond With the calculated value, the memory 
data cannot be recovered. HoWever, if the other check sum 
corresponds With the calculated value, the data of the 
memory can be recovered by using the data in the buffer 
Where the check sum corresponds With the calculated value. 
That is, in the case of a double bulfer having the above 
described structure Where the check sum does not corre 
spond With the calculated value in the main bulfer, data 
recovery is performed in accordance With the folloWing 
procedure. 

FIG. 8 is a ?owchart shoWing the data recovery process 
ing according to the ?rst embodiment. FIG. 9 is an explana 
tory vieW shoWing an example of data correction and data 
locking in main buffer and a backup bulfer. 

First, at step S801, the index n indicating the data area (n) 
of the main buffer and the bit area (n) of the backup bulfer 
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is initialized to “1”. Next, at step S802, it is determined 
Whether or not the data area (1) of the main buffer is in the 
locked status. If it is not in the locked status, the process 
proceeds to step S803, at Which it is determined Whether or 
not “48h” is set in the data area (1) at the address 00h of the 
main bulfer. If it is not in the set status, the process proceeds 
to step S804, at Which it is determined Whether or not the bit 
area (1) of the backup buffer is in the set status. If it is not 
in the set status, the process proceeds to step S805, at Which 
the data area (1) at the address 00h of the main buffer is 
reWritten to the reset status. Next, at step S806, the check 
sum in the main buffer is calculated, and the data in the 
check sum storage area is reWritten. 

In this manner, at steps S802 to S806, the data area (1) at 
the address 00h of the main buffer is in the reset status or 
shoWs an abnormal value and the bit information in the bit 
area (1) of the backup bulfer corresponds to the reset status. 
In this case, the data in the data area (1) at the address 00h 
of the main buffer is reWritten to the reset status (00h). Next, 
the check sum in the main buffer is calculated, and the data 
in the check sum storage area is reWritten. 

Further, at step S804, if the bit information in the bit area 
(1) of the backup buffer is in the set status, the process 
proceeds to step S807, at Which the data area (1) at the 
address 00h in the main buffer is reWritten to the set status 
(CAh). Next, at step S808, the check sum in the main buffer 
is calculated, and the data in the check sum storage area is 
reWritten. Then at step S809, the data area (1) at the address 
00h of the main buffer is changed to the locked status. 

In this manner, in the case of steps S804—>S807, the data 
area (1) at the address 00h of the main buffer is in the reset 
status or shoWs an abnormal value, and the bit information 
in the bit area (1) of the backup bulfer corresponds to the set 
status. In this case, the data in the data area (1) at the address 
00h of the main buffer is reWritten to the set status (CAh), 
and further, the date at the address 00h area is reWritten to 
the locked status. 

FIG. 9 shoWs an example of the statuses of main buffer 
and the backup buffer in the case of steps S804—>S807. 

Further, at step S803, if the data area (1) at the address 00h 
of the main buffer is in the set status, the process proceeds 
to step S810, at Which the data area (1) at the address 00h 
of the main buffer is changed to the locked status. Next, at 
step S811, the check sum in the main buffer is calculated, 
and the data in the check sum storage area is reWritten. Then 
at step S812, the bit area (1) of the backup buffer is reWritten 
to the set status. Next, at step S813, the check sum in the 
backup buffer is calculated, and data in the check sum 
storage area is reWritten. 

In this manner, in the case of steps S803—>S810, the data 
area (1) at the address 00h of the main bulfer corresponds to 
the set status. In this case, the bit information in the bit area 
(1) of the backup buffer is reWritten to the set status. 

Further, at step S802, if the data area (1) at the address 00h 
of the main buffer is in the locked status, the process 
proceeds to step S816, at Which it is determined Whether or 
not the data area (1) at the address 00h of the main buffer is 
in the set status. As a result, if the data area (1) at the address 
00h of the main buffer is not in the set status, it is determined 
that the memory cannot be recovered. That is, in the present 
embodiment, the data in the main buffer is changed to the 
locked status only at steps S809 and S810 since the data in 
the main buffer is in the set status (CAh). Further, if the data 
area (1) at the address 00h of the main buffer is in the set 
status, the process proceeds to step S811, to perform the 
above-described processing. 
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12 
In this manner, in the case of steps S802—>S816, the data 

area (1) of the main bulfer corresponds to the locked status. 
In this case, it is determined Whether or not the data area (1) 
at the address 00h of the main buffer is in the set status. If 
it is not in the set status, it is determined that recovery is 
impossible (NG). 

Next, When the above-described processing has been 
completed, the index n initialiZed at step S801 (n:1) is 
updated (n:2) at step S814. Then at step S815, it is deter 
mined Whether or not all the recovery has been completed. 
If the recovery has been completed, the process ends, While 
if the recovery has not been completed, the process returns 
to step S802, to repeat the above-described processing. 

In accordance With the above procedure, data recovery 
Which re?ects further latest information can be performed. 

The above means can be realiZed in the form of program 
set on a microcomputer on the controller. 

[Second Embodiment] 
Next, a second embodiment of the present invention Will 

be described in detail With reference to the draWings (FIGS. 
7A and 7B). 
As the data structure of the memory mounted on the 

process cartridge according to the second embodiment is the 
same as that of the ?rst embodiment, only the differences 
from the ?rst embodiment Will be described here. 

FIGS. 7A and 7B are explanatory vieWs shoWing pro 
cessing according to the second embodiment. As shoWn in 
FIG. 7A, the information representing the states “toner 
amount: little” and “toner amount: Zero” are set, respec 
tively, at the addresses 00h and 01h corresponding to the 
main bulfer. At this time, the compressed data representing 
the states “toner amount: little” and “toner amount: Zero” are 
set at address 10h in the backup buffer for storing corre 
sponding compressed data in the backup buffer. In this 
status, as shoWn in FIG. 7B, the data at the address 00h, the 
address 01h and the compressed data at the address 10h of 
the backup bulfer are locked, thus disabling reWriting. 

Note that regarding the check sum, it is handled in the 
same manner as that in the ?rst embodiment, therefore, the 
explanation thereof Will be omitted. 

In the ?rst and second embodiments, as data stored in the 
memory provided inside the cartridge, the data representing 
the states “toner amount: little” and “toner amount: Zero” are 
used. HoWever, the data are not limited to these data and 
cartridge data such as the number of printing operations 
using the cartridge or information indicating Whether or not 
the cartridge is a neW article, or the like, may be used. 

As described above, according to the embodiments, 
memory data areas can be ef?ciently used. Further, as plural 
information can be obtained at once by accessing a one bit 
address, the number times the memory is accessed can be 
reduced. Further, appropriate data recovery can be realiZed. 
The present invention can be applied to a system consti 

tuted by a plurality of devices (e.g., a host computer, an 
interface, a reader and a printer) or to an apparatus com 
prising a single device (e.g., a copy machine or a facsimile 
apparatus). 

Further, the object of the present invention can also be 
achieved by providing a storage medium (or recording 
medium) holding softWare program code for performing the 
aforesaid functions according to the embodiments to a 
system or an apparatus, reading the program code With a 
computer (e.g., CPU, MPU) of the system or apparatus from 
the storage medium, and then executing the program. 
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In this case, the program code read from the storage 
medium realizes the functions according to the embodi 
ments, and the storage medium holding the program code 
constitutes the invention. 

Further, the storage medium, such as a ?oppy disk, a hard 
disk, an optical disk, a magnetic-optical disk, a CD-ROM, a 
CD-R, a DAD, a magnetic tape, a non-volatile type memory 
card, and ROM can be used for providing the program code. 

Furthermore, besides aforesaid functions according to the 
above embodiments are realiZed by executing the program 
code Which is read by a computer, the present invention 
includes a case Where an OS (operating system) or the like 
Working on the computer performs a part or the entire actual 
processing in accordance With designations of the program 
code and realiZes functions according to the above embodi 
ments. 

Furthermore, the present invention also includes a case 
Where, after the program code red from the storage medium 
is Written in a function expansion card Which is inserted into 
the computer or in a memory provided in a function expan 
sion unit Which is connected to the computer, the CPU or the 
like contained in the function expansion card or unit per 
forms a part or the entire actual processing in accordance 
With designations of the program code and realiZes functions 
of the above embodiments. 
As described above, according to the present invention, 

memory data areas can be ef?ciently used. Further, in a case 
Where an abnormality occurs in the memory, the status of the 
memory can be recovered to a status close to the latest status. 

The present invention is not limited to the above embodi 
ments and various changes and modi?cations can be made 
Within the spirit and scope of the present invention. There 
fore, to appraise the public of the scope of the present 
invention, the folloWing claims are made. 
What is claimed is: 
1. A storage control method for a memory, provided in a 

cartridge removably attached to an image forming appara 
tus, having a ?rst storage area for storing data relating to the 
cartridge and a second storage area used for backing up the 
data stored in the ?rst storage area, the storage capacity of 
the second storage area being smaller than the storage 
capacity of the ?rst storage area, said method comprising: 
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a step of Writing ?rst data relating to the condition of the 

cartridge to the ?rst storage area; and 
a step of Writing second data to a predetermined area in 

the second storage area, corresponding to the ?rst 
storage area in a case Where the ?rst data has been 
Written to the ?rst storage area. 

2. The method according to claim 1, further comprising: 
a step of setting the ?rst storage area to a Writing-disabled 

status after the ?rst data has been Written to the ?rst 
storage area; and 

a step of setting the second storage area to a Writing 
disabled status in a case Where data has been Written to 
all areas in the second storage area. 

3. The method according to claim 1, further comprising: 
a step of determining Whether the ?rst storage area is set 

in a Writing-disabled status; and 
a step of Writing second data to the predetermined area in 

the second storage area in a case Where said determin 
ing step determines that the ?rst storage area is set in 
the Writing-disabled status. 

4. The method according to claim 1, further comprising: 
a step of determining Whether the ?rst data stored in the 

?rst storage area has an abnormal value; and 
a step of reWriting the ?rst data stored in the ?rst storage 

area based on the second data stored in the predeter 
mined area in the second storage area in a case Where 
said determining step determines that the ?rst data 
stored in the ?rst storage area has the abnormal value. 

5. The method according to claim 1, 
Wherein the memory further has a third storage area 

usable for backing up the ?rst data stored in the ?rst 
storage area, and 

Wherein the method further comprises a step of Writing 
third data to the third storage area in a case Where the 
?rst data stored in the ?rst storage area is not prede 
termined data. 

6. The method according to claim 5, Wherein the prede 
termined data is data indicating Whether or not the cartridge 
is a neW product, or data relating to the remaining amount 
of developing material stored in the cartridge. 

* * * * * 




